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(57) Abstract 

PURPOSE: To provide a brazing sheet excellent in 
con^sion resistance by securing the concentration of Zn 
remaining in a skin material after the brazing at a 
level showing a sacrifice corrosion prevention action. 

CONSTITUTION: An aluminum alloy being a core 



Incorporates, by weights 0.1-0.8% Cu. 0.8-25% Mn, 
0.3-1.2% Si, 0.2-0.8% Fe, 0.05-0.2% Ti and 0.0&O.2% 
Mg. The aluminum alloy of the skin composed of 0.5-2.5% 
Mg, 1.3^.0% Zn, 0.05-0.5% Si and 0.05-0.5% Fe and 
contains one or more of 0.005-0.1% In, 0.003-0.01% Be 
and 0.005-0.1% Ti is caki on one face of the core. A 
brazing materials dad on the other face of the core Is 
composed of Al-Si based or Al-Si-Zn based material. 
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(57) mm) (mm) 

mrS.) Sl5f®T;l'5--:»A^^«. Cu : 0. 1- 
0. 8Sfi%. Mn : 0. 8-2. 5SS%, S i : 
0. 3~1. 2mS.%. Fe:0. 2-0. 8Sg%. 
T i : 0. 0 5~0. 2^%mJ^U« : 0. 05- 
0. 2S«%?:^Wr5. fittt©T;l'5-'t;A^#«, 
.■KttCC-fflici'^-? KSn, Mg : 0. 5-2. 5SS 

Zn : 1. 3-3. 0««%. S i : 0. 05- 
0. 5SS%SO*Fe:0. 0 5-0. 5fia%%^W 
•r€>ffifiX{c I n : 0 . 0 0 5-0. Be: 

0. 0 0 3-0. 0 \ m&%m>T \ •. o. 005- 
0 . 1 mm%<ontiip 1 ax« 2 aw±=s:$ws -a-ri,* 

- S i iKX«A 1 - S i - Z n S©5 ^MT*^. 
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1 

m^mi] Cu : 0. 1-0. 8att%. Mn: 
0. 8-2. 5Sfi%. S i : 0. 3-1. 2SS%. 

Fe : 0. 2-0. 8fifi%. T i : 0. 0 5-0. 2 

aa%Rc;Mg:o. os-o. 2Sfi%4§W'rsT 

K4>ttcr>-ffiCC^^-:' FSnitMg : 0. 5-2. Sm 
fi%. Zn : 1. 3-3, OSS^. Si : 0. 0 5- 
0. 5SS%. Fe:0. 05-0. bmSL%lSLUl 
n:0. 0 5-0. 1 fie%*^*-rSr;b5::.'i;A^ 10 

mfiB;KMCDfl6ffitC^ ^ K Sn/cA 1 - S i ^t*X 
BA 1 -S i -ZnlS55W:{P6>5:SCi?:!RF8![<L-rS 

[if*Ji2] Cu : 0. 1-0. Sm&%. Mn : 
0. 8-2. 5M%. S i : 0. 3-1. 2SS%. 
Fe : 0, 2-0. 8mfi%. T i : 0. 0 5-0. 2 
S«%Ra'Mg:0. 05-0. 2SS%*^«rST 

iSSiWCD-ffitC^^':; FSn/cMg : 0. 5-2. 5* 20 
S%, Zn : 1. 3-3. 0Sa%, S i : 0. 0 5- 
0. 5«fi^. Fe:0. 0 5-0, 5*S%. In: 
0. 05-0. lfifi%SC>Ti:0. 0 05-0. 1 
fiS%*^W-r 5 T ;U 5 :^ ^7 A^^CD^tt i . 
ifia;St;toffiffiJcd7^7 K§n/cA i -S i.^^^MX 

BA 1 -s i -znm^'^m^f^ti^ct^mitt^ 

[if*Ji3] Cu : 0. 1-0. 81rl:%. Mn : 
0. 8-2. 5mM%. S i : 0. 3-1. 2mS%. 
Fe : 0. 2-0. 8S«%. Ti:0. 05-0. 2 30 
Kfi^SO'MgrO. 05-0, 2mm%^^^t6T 

m:M<D-m(>Ci^v^:^ I'^tlfcMg : 0. 5-2. 5S 
m%. Zn : 1. 3-3. Omm%. S i : 0. 0 5- 
0. 5SS%. Fe:0. 05-0, bmmVoRZ/B 
e:0, 0 3-0. 0 1 aS^^r^ffT&TJl^^ ^-5 A 

wSiEimoim^^'yv FSn/cA l -S iS^Ot^X 
BA 1 - S i -Zn,^5^m^6^i:5C<i:*mi-r4 
Wdt4tcffin/c U h 0 40 
m^m4] Cu : 0. 1-0. 8mM%. Mn : 

0. 8-2. 5Sa%» Si : 0. 3-1 . 2SS%. 
F e : 0. 2-0. 8gl:%. T i : 0. 0 5-0. 2 
ttfi^&O^'Mg : 0. 05-0, 2mm%i^mt67 

i^-BM(D-ffiCC^e'-:/ F$n/cMg : 0. 5-2. 5K 
fi%. Zn : 1. 3-3. OSfi%, Si : 0. 0 5- 
0. 5Sfi%. Fe:0. 05-0. 5fia%. Be: 
0. 0 3-0. 0 im&%Rl^T i : 0. 0 05-0. 

1 mm% ^^m-r & r ;i/ $ ^ a^<oj^^ t . so 
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BA 1 -S i -Zn3^^^M*>e>^j:^,C<b«:1$®<h-r'2) 

[m^^mb] Cu : 0. 1-0. smM%. Mn : 
0. 8-2. 5«M%. S i : 0. 3-1. 2«a%. 
F e : 0. 2-0, 8Sa%. T i : 0. 0 5-0. 2 
fifi%Ra'Mg:0. 05-0. 2Sa%?:^WTSr 

ifeSMCD-ffiJC^'^-^ K$n/cMg : 0. 5-2. 5K 
fi%. Zn : 1. 3-3. 0Sa%. S i : 0. 0 5- 
0. 5fia%. Fe : 0. 0 5-0, SmMVoRZ^T 
i : 0. 005-0. lfia%4^W'r'2>7;U5-'i;A 

Bi/ias;tt©<&ffiK: ^ ^ ^ k 3 n/c a i - s i ^» ttx 

BA 1 - S i -Znm6^m^^rj:^cti^mtt?> 
iMm^^O. 8-1. bmm%trj:^J:')i,c. ^^vYM 

8-25 ^-eii^s 1 - 5 o^tiMamo&m^ic:^^^ 
ccte»9^*D3nri^-S>if3}c]iiiBi!c©:/u-e^>d/>'-- 
K 

[if ^Jl 7 ] fS«lI 1 - 6 (Di5in;0HCiSig(DKMB. 
ili^Oi^fiffiiiCCiomma-A 1 - (Fe, M 
n) -S i^^mmt^RUA 1 -Mn-Cu-T i 

[000 1] 

[0 00 2 ] 

S^mr5C<i:^J:0ffl^3ir6nri^-5>o COi 

[0 00 3] Jg^g. u^>7^-. 

ga¥2 - 1 7 5 0 9 3-^45r$RrB. 3 0 0 3^0[)A 1 - 
MnS^^^EMib. COKM&C4 3 4 3. 4 04 5 
l^©A I -S i 3S^&?r5^>t^iUr. tfclOlzm 

[0004] 



3 

- > y - h 3 ti s . 

[0005] C©J; 0 Aj:S^ccj&^5-<< m 

[0006] 

[^gi?:)S2ft-r*fcJt>©^ig] :^B^<D:fU-iy>{fiy 

*OSefJ*^fi«-Sfc«). Cu : 0. 1~0. 
8Sfi%. Mn : 0. 8~2. 5fifi%. S i : 0. 3 
2«*%. F e : 0. 2~0. 8«a%, T i : 
0. 05-0. ZMfi^RD^'Mg : 0. 05~0. 2M 

fflCCi^^"^ K$n/cMg : 0. 5~2. 5Sfi%. Z 
n : 1. 3~3. 0SS%. Si : 0. 0 5-0. 5M 

s%Si:;Fe:o. 05-0. 5aji%*^wr-5)afi£ 

{Cln:0. 005-0. lfifi%. Be : 0. 00 3 

-0. 0 1 aa%S(>'T i : 0 . 00 5-0. 
©Hti3!» 1 «X« 2 3 ft:7 5 - -i? 

^(omt . B«BEE;ivt©f6ffl{c 7 K s n/cA i - s 

i?k6^mtA 1 - S i -Zn?f.6':>m^htj:6Ci: 

0 1-0. oimm%^^ttctifi-c^?>. 

[0 00 7] ccr, 6^)mf*©B?W*cc^$n2>^ 

SZn?SgA50. 8-1. 5Sfl%i;^j:^J;^{c, ^« 
micnt?>mi<DP^ y Ftb^r 8-2 5%rS«iS 

«> m^oimnmi'Cj^-^x'mmfjia-A 1 - (pe. 

Mn) -S i »^^^t,^«i>'A 1 -Mn-Cu-T 

[0 0 0 8 ] COT'U-i^^i^i'-hB. Cu : 0. 1 
-0. 8Ma%. Mn : 0. 8-2. 5fia%, S i : 
0. 3-1. 2mM%. Fe:0. 2-0. 8fia%, 
Ti:0. 0 5-0. 2Sfi%RC;Mg : 0. 0 5- 

0. 2m&%^^^r^r)l'i:^'t!M.^<Dmm^A3 

m^ifihEM^tifcmnsmto, Mg-.o. 5- 

2. 5afi%. Zn : 1. 3-3. 0fifl%. S i : 
0. 05-0. 5fifi%RC/Fe:0. 0 5-0. 5tt 
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g%?r#WrS«CCMCCl n : 0. 0 0 5-0. 1« 
S.%, Be : 0. 0 0 3-0. 0 lSS%S:OT i : 

0. 0 0 5-0. i«s%©<siti*Max«2a«±'& 

^WS-tt/c7;l' 5 A^^|RD>'A 1 -S i JF.^^ttX 
ttA 1 - S i -Zn.^5^t*4BUiB<"E;1vf©^<a^n©ffi 

[0009] 

[ 0 0 1 0 ) 5 ^#Wtt. Wfttt^©Fflli«)j?^ 
-rs/cAJcf*. SSi'^f Kl!t©^)im?tcc-:j|,»r©W 

i!*©+Bi:ra©ta«?()^*#«ccAnr^ji©i^M5:®s 

ffiffl-ra it, ^#WB#©})DfSJfiS*S4 0 0 -CWitc 
20 tjlit, Mgi)iWS!lbM<tj:'y. •5^1vf«ffi©Mg?Sa 
A5±#-rs, ^^Wfciiiif L/cMg{i. ynui-i^i^-c 

i?c5, flfe^, ^S$*aJ:0fe^i»il,»Mg^85tlDL./c 
[0011] i/c, Z.^K.Mgim)!at?>Cticj:^X 

30 7.< >g5Utt^tti©m(4M*5ii>iS<i5:.5. C©m(4M 

©i«ij>{cj;^-c. mmommmimifii&r 
[ 0 0 1 2 ] -ecr. cni=.-&)iK©ffi 

^f'Pffl^^SL-C. m B^#Riyf^^l!t©i*M«:i!®^ 

^3- 1 7 43 7 5-^ibrffiMb/c. *^BJ«. I 
n. Be. T i^=&H{CStl5t«:$WS#SC<!:CCj:r. 

40 it)S'^<3jt^?:JD^ft:fe©-r*So tJit)^Tii. 

f|J{CteW4BS1it©g|SZn?Sg*iO. 8-1. 5«a% 

iife^cfc^tc, SJlKSftT'SSM©^'^-:' Kl:b*%8- 

2 5%©®HKig:S-rsci*wsLi^. 
[0013] --st^jc^jjosnrosMg^^^a. 

{CteWS^«©y-+>4^ie-C2 0 0-4 O O'CCCS 

ii^Mr^a^Mg, s i %^is.ti>. ^mmit^M 

g. S i «. S«:#ja*JJItf or 4 0 0*C=6fflASJ: ^ 
50 ^H^t^fJMg. S i AlffSELfcSP^K:. a-A 1 (F 



e. Mn) S imffi. W-mmo . 1 <xinOTrabWfi 
oJ^-tc^rW-r-S. co#Ta«:j;-5X. 5^ftWfS©?S 

[0 0 14] */c. C©gcD:/U-i^>i'->- HJ. ji 
^5 8 0~6 1 0'C(C1-1 O^Jfflfi^^SnSCiK:,!: 

accJffiSlSti-St. -7 h 'J i';^KHigb/c-g|5CD^)l 
Fm^Mg. S i K J: 0^5**5 jt^fU. 6^m'lk<D 

[0 0 15] y~^ym<oiKuimii:j:^xmmbtc 

{0 0 1 6] :EWfC^*n-CC»SCuW> lAgmm^a 

-A I (Fe. Mn) s i tBfftHK|aHLt::S;**©mfii 

tfc. :g;tt©Cu tt. ^5mttfc{5I6©Si3S4^;i 
?>Cttj:<, Al, Cu(c»-:J<B^^®fb«:J:-5r5 5 
mi*©?^S^rS]±§-ss. 

[0017} JSWtC^JJDSnfcT i W. 

?Lft©^4^B5±U. if:ttt?:f6]±5#5o S/c, V- 
+>i^. *M«SSifi. '?)^f=tWI^©«©^tC, ijii^aS 
0. 1 win«T©!»ifflJ&A 1 -Mn-Cu-T ilS^ 

[00 18] S/c. ^^MCCl. 3-3Sa%©Zn?:^ 
JD-rSCtJCjCor. 6^ffWf*©5^»-:/©rtg|5fllSI 

Attccw. 1. 2me%*«©zn4^wr^>7;i'5- 
(-^■2,*^ 5^*-:/©SWb{cf$-orrtg|Ja«*tc*t-rs 
©7 0 7 2^^7-^ K«fiX©«E^{b9'*-7'r«. •5>'5ff 

[0 0 1 9 ] C©*> BI[ttKl . 3~3Sa%©Zn?: 
^})Dt. fioi'^-y K$?:8~2 5%tCitt}#-r^.i^, 
^^'WWf^K:tel»t:Stf©Zn?ga4 0. 8~1. 5S 

a%©ffiHK:»oci)!ii-c*.s. ^(otcit. m<omL 
[00201 jftss^s©j^««c<t -o-cB. 6 '^m-fmo 

»> 1. 3~3Sa%©ffi{a-CSl!t©Zn^Wfi?:JtJn 
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SOVXtt8~2 5%©ffiH-C:?^ y h'^^M 

?:o. 8~i. bm.m%<ommi<cm^t?>m.>} . sw«c 
[0 02 1 ] »szn?gg*n. 5mm%imx^t, 

10 m<OZ n $*fi4 3 Sfi%WTi U . *f S U < W 7 

8sa%*«-c*s iBiTS©if?LdttAiff e>n^£i,»/c 

«). S*f©Zn$*a%l. 3M%«±iU> »*b 

20 [0022] m^l^imatirvtcE eRDf/X« I n 
C ©^a Z n ?IgK>ft L/-c;X©i ^ ^cfPflBr5i5!l^^#-r 

c©a^K{bRJi{c J: or ^ ^ #w*{cii;sj!)n«isnfc 

7'b-y>i/->- h©St**^6Mg©^^5!)WJ§n 
^. i/c. Intt. ^na<*T-Zn©f^W)5:f^ffl*4> 

o^^sR-e*»)> t*>*>zn{ctb«^ur^^*Jfi 

30 ft 6 > SIS Z n r^tt^l^a I n rji^a tlfc^a Z n 
[0 02 3] S^**{C^*nSO. 5~2. 5aa%©M 

g»> m(DZnm^ii\m-oxm.wmim^^^i> 

{'m^m.ti,, £^W©Mg«> 6^m^©WcJ:-5 
r7 0~i 5 0Mmiig©^§*-r:E;mcffi|$(t, 5^ 

mfg©?S«^iSs!)^±-C^)W^-C*^. S/c, Mg© 
ffilitaSW Z n ©ffitStjig J; 0 «>:^t 6 ^ #w 

«t«{cteWSZn©S£tfe*iffliSil3*a. 5^m^©Znig 
g©®TfeW^{c|!M$nS. tA^*>, Mg^Wa^rC 
40 ©l5rocS:S-r*<i:lr> -S^ftW+iCMgdi^^WHS 
t?J2;irrsc<!:*s^ci,»©-c. ^^mtt*i«J5:*5*iii 

[0024] -S^WiUrti. 4045, 4343^© 

A 1 - s iis^^Tii^fflsns. m&^snm^ 
m.im%ifi (*) •7-<><^^M<s# (ft) cc/j:e.^c 

CiKgO> 0. 5~2. 5fifi%©Zn=£rA 1 -S i 
SO i5^t^&C>'dO*ti***i©ra«:mtiM5 0mVfe<± 



[002 5] :$immt. w±©ftimccs-5$> 7 
[0 02 6] Lim<Dim.'\ 

bi)^b. Cu^Wfi*S0. 8«fi%?:e^Si. HAtt 10 

*m.rti>. *c-c> ;s*i-ocu$*a=&o. i-^o. 

8fia%. 0tb<\tO. 2~0. 6«g%©«iH«:*l 
[0 027] Mn -.matiAX -Mn-S i ?S#)lffl^fc 

CiCCi-^-C^ S*t©l^li«ASSftS€r^»3i*«.f'Pffl?: 
Mf'S. cn6©^^«, Mn^Wa*5 0. 8Sfl%* 
«-C«/h3<%'5. l/Ji^C/. 2. 5mS.%i&^6Mn 20 

fflW-r?., -ec-e. Mn^Wa^O. 8-2. 5sa 
%. »$L/<«1. 0-2. 0Sa%©liHCCMSL/ 

ft. 

[0 02 8] Si : Mgiite^UrMg, S iit-^i 

C©S i^WCCj:-o-C6^t*©«ffiKJ«-&Mg 
fi£^>©ffi«(^t!)Aiffl]ii) 3 n> 6 ^ ^^l:tt4RO'?Sa©(ST 
j!>sp;!i±$n.&,, tfc, y-+>i^B#KM^CQ!-A 1 - 30 
(Fe, Mn) -S i mt-^^i^WLVHH^^. Stt© 
^*|6J±S-I*S. Si^Wa*50. 3SM% 

s i ^mmffi 1 . 2 «a%*ffl^ * <t > stt©^iiiss 

*5(STt. ^^^^^©mK.fcor^gW?!^-?'^^ 
©^^Rl*5|%4l./l<^i:2>. t/cAJ-oT. S1>t©Si#W 

at*. 0. 3~i. 2«a%. Htb<ito. 5-1. 

0M%©3EHib/i:. 

( 0 0 2 9 ] T i : mmmfD^mttit^ic. ti y 
- K)gr5?r»sii-r^.f'pffl^M-r^o u*^b. tl^wb 40 

^*fi*i0. 2 0«fi%4®it.'5t. lljif^KE:*:^!:^ 

< > g:^i5:^Mr^ib^tl<!: V I- V 7 ^Xi©r^-CHS|5m 

WfiB. 0. 0 5-0. 2 0Sa%, J(f3;L/<«0. 0 
6 - 0 . 14 Sa%©ffiHlC^S 
[0030] F e : mrSSM^Rl!^^l^im±t i>± 
■C. WSS&'ijcJR-CiS. 0. 2ttfi%*«©Fe^Wa 
■CB. cn6©J!5!)**M>Sl'>. Fe$Wa*i 50 
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0. 8m&%^mxi>t. &^xmii^*m^$ti 
z,. ^cr, 0. 2-0. 8®a%, 5f*L<(io. 3 

-0. 6Sa%©8iffiK. Fe^Wa^MSOfc. 
[ 0 0 3 1 ] Ms : t*f4%aRCm^4lfiI±3i*S± 

-C. MgBW5S!l^C^^7C3^-C$)?>o 0. 2fia 

ffi^sn*. sfc. 0. 0 5sa%*«©Mg^ttir 

it. btci)i-yX, SM©Mg^Wa«. 

0. 05-0. 20*a%Ji(T. 5f*b<«0. 08- 
0 . 18 *a%©ffiH(c*S5ebft:. 
[003 2] [^^©ififiS] 

Z n : «ttPi@f^fflK: J: xmmm> 5^ ^ - yi5M5r{S 
a|-r-2>±-C. i£>a©^^^r*S, bi)^b, Znit6 

^mtmicmib^\.>tcii>. &^(om&znim.tbx 

0. 8mm%i>j±^mmictmtb<<\ tfc m 
aznriis©±ii». «tt^sii.r?««-rsag?:^ 
mbri. 5mM%iic-ri>ctifiitftbi.K cam^z 

ntggi&tfSfc*. ^ :^---:f\^(D^mm . 3mmWT 
©Ji^JCW. gMtCj^JnifSZn^WaiL'-Cl. 3» 
fi%W±*^iiJ>Sf*S. C©iif> 1. 3*a%*«© 
Zn^Wa-C«. ffitSt(cJ:-,Tg|®Znigg*5 0. 8S 

B^ivtcc^tti$n5Zn©^wa*s3. o«a%?re 

ilSi. 9^*-yfi^*t*©8ISZn?Se*si. 5*S% 
ySB$o)gA4RSa*«^<^c^. OfcA5o-C> fi^W©Zn 

^*a». 1. 3-3. osa%. wsL/<»i. 5- 

2. 5Sa%©l6HK:^l5£Lfc. 

[0 0 3 3 ] Mg : g:M*©MgSS^5'«, ZntCi^il 

C i !S < > 9£a©|6]±*il ^ . C © J: ^ >S5»m^ff 

sfc&cctt, 0. 5fia%w±o^*a-eMg?:mttT 

•SCiJ&^iii'S-C&S. b^ib. 2. 5fia%?:eATM 
g?rfitl!tK:^*$#Si. SW©mfl[*5ii:«Ji(±{cft{c 

iga^&O. 5-2. 5«a%. {!?3;L<ttO. 6-2. 
0«a%©«EHK;SSL/7t. 

[0034] Si : SM*©S i tS^». MsfSi^tK 
iCLM^c^MFafb^tlMg, S i ^r^-rSCitcJ; 

*«. Si$«fi*50. 0 5a:fl%*j«r«/h3i,». ss 

fc. KMic^WStiTl^SS i AI-Fe-S 

1. ^©^)BFBm^4ff5(S-r2>SH-C^>*i, C©A1 
- F e - S 1 »©^IlH{b^«. A 1 - Z n^^lSlffl 

{b^tl<fc 0 4>mm{b^WtcSt?&-S/c*. ?Lft©^<!: L 

rf'Pffl bmnmm^^^m ds= Ai-Fe-sijs© 

^P^{b^^©5gfiK«. Si^Wfi*5 0. 5fia%?:ffl 

fi«. 0. 0 5-0. 5ms%<DmmicmMbfc, 
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[0035] F e : F ef&mt. mmEM^R^^^O 
\^±(iC^^ti>, biPO. 0. ObmM%^m<DFe^ 

wartt. tt®5fe#©^ii*s'J^3<'». j^K. 0. 5fia 

4. L/fc*5o-C, 0. 0 5~0. 5«a%©|gH{CFe 

[0 036] I n : ZnOf^4ftS^7C^-C4)f), 
W&m^imi^ti), b*^i>. ZniCtmbXWMK 

Ctifi'ptj:\,^o ^(Oltlib. 0. 005~0. 1SS%0 10 
0. 0 0 5SS%tt±t?P«i^c*. I n^WS 

[0 03 7 ] Be : SW«:Be?rMgi*^?$^f^i 

0. OOSSa^WiT^WS-tfSi^Si^tc^cSo t 
A^O. Be<D^j)WO. 0 1SS%-C^fOL, -^nWi 
^*3-ttt:t^1vt©3Xh7-:'P'*JS#. ffi*gE-C»* 30 

[ 0 0 3 8 ] T i : .-Et^cc^jrasn/cT i tmuic. m 

»mciH.^XK^<O^S^i:miti>, C(Oj:^tj:m 

it. Ti^wajdso. oo5sa%w±-cii^i)i^. 
0. im&%^B^^T ii^^$^i>t^. 

Al-T im. A 1 - BlS^O#)lK{t^a*SifiSLl 

«3ti-i)Ji^(c«. -e<D^*a*o. 0 0 5-0. is 
a%©«5fflrs5Ers, 40 

[00 39] COJr^fC. In. B e Riy^T i Mil 
S<tt« Be«:J:ig|§ZnjSK©Jt«Si:;TiK:J:S 
[0040]S{C. 0. 001-0. 01«a%©B?: 
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smc^fl§-&sci4>-c*.s. B«. mmimim& 

[004 1 ] [m<o^vyh-^]mi<om^znms. 
*o. 8-1. 5«a%©eH{ci)iii-r'5rc*{c», 
^■j K^«r 8-2 5 %«:|g:^-rsc 
ZnjSSCCtJ, ?'*-:/W*©«>©©/f$*iKSPTS 
*5, B^l5t©JI$t;^g?!ii5S*^^.5.. ^1^*©J1$*5 8 
Zn©?IS<gT*«:^*<^c'3, 0. 8ffla 
%«±©^ISZn?gSAW 6txlt<^£S. jifc. i'^-v 

K^c?). L//cAior> Sf*b<«8-2 5%©ffiHK: 

[0 04 2] [V'+^d'^] *l6Hj©:/i/-t;>i/ 

i'-h^, 4 3 0-5 3 0'Cf i-5^rHiv-+>i/-r 

*H 3 0 "C^SS^Ci « 1 B#K*?JSr1f ton -Si. a - A 
1 - (F e. Mn) -S i ^{b^RCXA 1 -Mn-C 

u - T 1 mit^m^Vim^?>+^rj:Kmmc t^u 

(,>o »CC> 5 3 0'C^I,»t*5B$K?:fiA.5y-+>i/-C 

«. «ffflu/dt^*io. 1 </m«:iB^rfiA{tt, :E; 
t;t©^a*ffiT$ii-S. 

[004 3] J^cte. t©f «!^cl<»*5, 

zn©^Ba«. jt^rtmt&^nsN, i?©#ffl» 

;tf;^©fi£atcfiS(ffLriiS. #Hm*';^©aEa*s^< !i 
ntf. Sffla:«/X{Cj:-or^-^4enSZna«>^<!5: 

■So c©*75^e>, mm%^7.(Dm.m.^n^fc^^^mt 

Sit. ^ISZn?ga*Jiif<ifi}^$n, ^»!©^i|4|!;5ft 

[0044] 3;fc. «5W-rSSta$l:tfX{Cj:oT^U 

/cZ ni)m%^hiimt1fiimhh.U^.^^X\t. 

©Mg^wfi*iii< ufcy'u— :;^>i'i'- h^iseffl-rs 

t. Mggft©^tt> Bttt{C$*nrt,>SBe-C«IA 

ens. 

[0 04 5] 

•en4 8 0 -CK 3ffi5Fr^fti»-rsJ^f^i!ia'£iit. rn^K 

0. 2 5mm©:?'U-i/>d''i/- h?:S?SUfc, J&te, 

i^p^Eiiw. 4 0 0'cici. bmmmt ^^'^mi^ 

m^W^n-^tc. 6^mci,t. 404 5^^t^?:<£ffl 
btc. itij. :S1vt«:{*. C3 0 7IS©7Jl'5-'t'A^^ 
«:ffifflL//c. Sfc. &MtbXit. ^IfC^UcfiS^* 

S T 5 >i> A^^ffiffl L/C. 
[0046] 

[an 



(7) mm^5 - 6 9 1 8 4 

U 12 



mi 






m 




S i 


Fe 


Mg 


Zn 


T i 


I n 


Be 


m 


1 


0.09 


0.42 


2.05 


1.95 


0.02 


— 


— 




2 


0.12 


0.41 


1.60 


2. 10 


0.02 


— 


— 


* 


3 


0.09 


0.42 


0.99 


1.98 


0.01 


— 






4 


0.12 


0.41 


0.50 


1.90 


0.02 


— 


— 


5 


0.13 


0.40 


0. 55 


2. 10 


0.01 


— 


0. 005 




6 


0.11 


0.39 


1. 50 


1.40 


0.01 


0. 01 






7 


0.11 


0.39 


1. 55 


0. 52 


0.01 


0.01 




it 


8 


0.14 


0.60 


0.54 


2.00 


0.01 




0. 003 


9 


0.12 


0.48 


0.06 


2.20 


0.01 




0.03 




1 0 


0.11 


0.44 


0.05 


2.20 


0.01 




0.01 





[0 04 8] 6^iW$tlfcmUm^ibflS2 5mm. g 
C 0 0 4 9 ] WAttKiJi L/Ttt. 6 ^m\RU&^ 



mn'iviy-jib, fssm^cmf^mmb. ss-cxs 

mSi^3 5*CX 1 6^IH4l1f-/^?Jl'ibTl4liai»5 

ii-rt'-^-f-x h^}fS3L/c. ^-kmctt. CI- 1 

30 OOOppm, so,'- lOOOppm. HCOr 1 0 
0 0 p p mRUC u ' * 1 0 p p mS^tf 

[0050J 
[^2] 
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13 14 
S2 : SM(DmSZiiW&tS:k.lifSRt£<0»» 















(mm) 


(sa%) 


(fim) 




1 


0. 265 


1. 52 


48 




2 


0. 236 


1. 16 


41 




3 


0. 249 


1. 19 


35 




4 


0. 249 


0. 90 


76 


5 


0, 258 


0. 84 


43 




6 


0. 252 


0.8 5 


92 




7 


0. 254 


0. 34 


120 


it 


8 


0. 23 5 


0. 75 


146 


9 


0. 263 


0. 67 


1 1 8 


m 


1 0 


0. 263 


0. 7 1 


1 1 3 



[005 1 ] mifimibi!prj:j:^ic. giaZn?Sg*s 
0 . 8 !H±t;$>^t t > ^;^?LA^3 *5 100 u mfe^T 

M g &D= B e <D^mm*i^^mvmM L/fcffiHCCdbSK 

5 5S«%iJ:t«fi<J{6&K:SSL/TI,^-S.tC4>}fiJ6-r> g| 
§ZnjSg)!)SO. 8 4Sa%-C> ^jff J&:W?LAtt?:*>'3 

[0 05 2] *^©^?S^llffl<!:Lr#^-r2.it. 
t87'f>«, ^SZn?Se*5 0. 8-1. 5Sa%©te 



i^yifi^- bit. 17kg f /mm' t(±0?ISf5«3 
I '[0 05 3] 

mR:f6 '!> M©tt«?r!^S-r c i CC J: o > st;to?^ 
znjis^&o. 8Sg%fei±K«i«L.rt^.s„ cnccj: 



[^MtiiE«] 

[JitHB] ¥fi£3^9^1 7B 
[^«SfflIE 1 ] 

[Mii£^»i^«] ^wm 
(MffirtS] 



[!^?Fi»*©IEH] 

[f»33tJai] Cu:0. 1~0. 8Sa%. Mn: 
0. 8-2. 5»fi%. S i : 0. 3-1. 2«fi%. 

F e : 0. 2~0. 8fifi%, T i : 0. 0 5~0. 2 
fia%Ri>'Mg:0. 05~0. 2tta%iS:^WTir 

gCEM©— ffitci'^ KSn/cMg : 0. 5-2. 5S 
fi%. Zn : 1. 3~3. 0mS%. S i : 0. 0 5~ 
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0. 5«fi%. Fe:0. 05-'0. 5mm%RUl 
n : 0, 0 0 5-0. \mS%i^^t67)\^^^0A 

[§1*312] Cu : 0. 1-0. 8SI%. Mn : 
0. 8-2. 5ai%. S i : 0. 3-1. 2m&%, 
F e : 0. 2-0. 8MM%, T i : 0. 0 5-0. 2 

mmvoRzfUg .o. os-o. 2«fi%«:^WTar 

MkZM(D-m(tCi^vy F3*i/cMg : 0. 5-2. 5« 
fi%. Zn : 1. 3-3. 0S«%. S i : 0. 0 5- 
0, 5fifi%, Fe:0. 0 5-0. 5mS%. In: 
0. 0 0 5-0. IMM^BlO'T i : 0. 0 0 5-0. 

1 mm% ^^^•rsrji'^::.*^ a^^cd^ w i . 
mi^imcofmi^^^ f sn/c a i - s i is6 ^ 

tJA 1 - S i -Zn^S^^W^O^^^jrSCiiiKFmi-rS 

[11*^3] Cu : 0. 1-0. 8«fi%, Mn : 
0. 8-2. 5*fi%. S i : 0. 3-1 , 2*3%. 
F e : 0. 2-0. 8114%. T i : 0. 0 5-0. 2 
Sfi%RO'Mg:0. 05-0. 2mM%i^^t67 

^M(0-m^C^^ y \'^tlfcMg : 0, 5-2. 5« 
M%. Zn : 1. 3-3, Offlfi^. S i : 0. 0 5- 
0. SmmVo. Fe:0. 05-0. 5S«%Si>'B 
e : 0. 0 0 3-0. 0 1 a:S%?:^*-r€>T;l'^ 

mizzMommffC^^ V K sn/cA i - s i ^^.^ ^^y^ 
«A i-s i -zm^^^Ws&^ej^jr^ci^^^i-rs 

[i»*Jg4] Cu : 0. 1-0. 8fiS%. Mn : 
0. 8-2. 5S[fi%. Si:0. 3-1. 2Sa%. 
F e : 0. 2-0. 8£1%, T i : 0. 0 5-0, 2 
*fi%SO'Mg:0. 05-0. 2mm%^^^ti>T 

»:E;W(D-ffiCC^^-^ KSn/cMg : 0. 5-2. 5« 
a%. Z n : 1 . 3-3. OSM%. Si : 0. 0 5- 
0. 5mS%. Fe:0. 05-0. 5Sfi%. Be: 
0. 0 0 3-0. 0 lffia%ROTi : 0. 0 0 5- 
0. lSa%?:^W-r^7;l5-:^^A^CD;g^Wi. 
luia^KWcDflfeffiCc^^ F^n/cA 1 - S i ^5 
&^A 1 -S i -Zn3S^^t^):?^6J^j:€>C<h*1$m<b"rS 
iBAttccftn/c:/U'-i^>^s^-- F. 
tif*l|5 ] Cu : 0. 1-0. 8«a%. Mn : 
0. 8-2. bm&%, S i : 0. 3-1. 2aS%. 
Fe : 0. 2-0. 8Sg%. T i : 0. 0 5-0. 2 
gg%S^'Mg:0. 05-0. 2Sfi%^^W'rsr 



f^S;tt(7:)-M^c^^ F$n/cMg : 0. 5-2. 5S 

fi%. Zn : 1. 3-3. Ottfi%. Si : 0, 0 5- 
0. 5SS%. Fe:0. 05-0. 5gfi%BLOT 

i : 0. 0 0 5-0. imm%i-^^r^r)\^^::^^A 

^*A 1 -S i -Znm6^m^^rj::hCt^mitr^ 

m^mmnfc:/u-tyy!/i^- f„ 

?iSa?&50. 8-1, SSS^i^cSi^W:. i577';/F$ 

8-25 %rit«^ 1 - 5 <Di^tiMam<Dmi*^ic:M 

Fo 

m^m 7 ] it^s 1 - 6 cDMtiMcmm(D:\^;mt. 
miMoi^mMimcj: x'^mu a - a i - ( F e . M 

n) -S i ^.^jSKft-^RO^A 1 -Mn-Cu-T i 
fh^X^-Vy^l^- Fc 
[0 0 0 1 ] 

[000 2] 
-/nay ^Sii/i^o 

[0 00 3 ] ^>?x--^^^:x--:/. u^>7^- 

St^RD^'6?)t^?r:c;Wcc^^':; FO/c:/u-^:;^>^v- 

F5!^^S»^lStt5F4c!:UT«ffi5nrc^^« /ciAti^tt 
- 1 7 5 0 9 3-^<2r$Br«. 3 0 0 ^^(Dk I - 
Uxi^^^^-ZMth. C0:E;tt«:4 3 4 3. 4 04 5 
^OA 1 -S i^^^^^^lvtcbbr. tfcl0 12^ 
CDA 1 -Zn3S^^?:^1vtibr^^y F L/c*>(D;:?5*g 

[0 004] 



nm^b - 6 9 1 8 4 



[0005] C©J: ^ ncS*{ci6*4'>« $g 

[0006] 

[g|!ffl«:)!?9frSfc«t)®#K] *l6W©^U-i^>^i' 

^©aW^r^fiXT^fc*. Cu : 0. 1-0. 
8Sa%. Mn : 0. 8-2. 5mM%, S i : 0. 3 
~1 . 2SS%, F e : 0. 2-0. 8Sfi%. T i : 
0. 05-0. 2mS%RUMg : 0. 05-0. 2fi 
mVoi^^-rZ 7)1' S. --i; . ^-^i<D- 

miiCi>^ y y^titcMg : 0. 5-2. 5Sfi%. Z 
n : 1. 3-3. OSfi%. Si : 0. 0 5-0. 5m 
S%RC/Fe:0. 05-0. 5SS%?rSW-r^MfiS 
{Cln:0. 0 0 5-0. iafi%. Be:0. 00 3 
-0. OlSfi%RC/Ti :0. 0 0 5-0. lfifi% 

1 fflx« 2 m&.±^-^^ § -tf /ct;!/ 5 ^ 

^©St^ i > ff)ieSt^©flfe®K: ^ VttlfcA 1 - S 
ilft-!)5**X»A 1 -S i -ZnJh^')Utf>f>tSii>Ct 
*!^mi-r*. SttB. MKScmtfiL-rB^rO. 0 

0 1-0. 0 ifia%§wrsci*it?t5. 

[ 0 0 0 7 ] c c-c. 6 ^#wf^©&***cc#i;ns^ 

aZnrSS*50. 8-1. 5Sfi%i^j:SJ:5tc. ^fi 
ffKSt-r ■2>gW©i' 7 Ktt^-C 8 - 2 5 %-C:!SWi£^ 

^J^S©i^l»^!lS^Ccl;o■c^a^ffl^ca-A 1 - (Fe. 

Mn ) - S i fh-SMmt'^m&.Ufk 1-Mn-Cu-T 

(0 0 0 8 ] C©^l^-i/>*^5^- h«. Cu : 0. 1 
-0. &mS%, Mn : 0. 8-2. 5fifi%. S i : 
0. 3-1. 2fifi%, Fe:0. 2-0. 8Sa%. 
Ti:0. 0 5-0. 2Sfi%RO'Mg : 0. 0 5- 
0. 2fi«%%$WrSTJl'5^'t'A^©«lta=&4 3 
0 - 5 3 0 'CiCl - 5 Btr^UDfi-r ^J^»il^SS ^ 
»«*^P)E5iS*i/c«M*S«t 0. Mg : 0. 5- 
2. 5fiil%. Zn : 1. 3-3. Ofifi%. S i : 
0. 0 5-0. 5MS%RyFe:0. 0 5-0. 5S 
fi^^^W^SfflfiXCcMK I n : 0. 0 0 5-0. IS 
H%. Be : 0. 0 0 3-0. 0 lfia%SO^Ti : 
0. 00 5-0. l«fi%©{5jn7!Pia3l«2ajy±* 
^W31±/cT;l'5::-'5A^^Ri:>*A 1 -S iJ^^^ttX 
(*A 1 - S i - Z nl^6^M*Mia.'E;l5f©-€-4i^n©ffi 

[0009] 



t < « ©laS • W5S?:tf -> it. 

[ 0 0 1 0 ] ?sa. 5 ^mm. mmm<Dmm^m^ 

ti>tctb(,cit, SMi'yy Ft^©SS#J4CC'?0-C©W 

t^©ffl5rai©tB^^ii^#iSJcAn-cs(i©t«^js^ 

2> , 5 ^ CCiSffi b/cM g « , y 3 a 5- i' !* -c 

iJ&S. fS*. 3f5£$Wa<tOfeii>ftC»Mg?:sS»nUfc 
[00 11] $/c. :E;WicMg^g5ai-r^ciccj:-^r 

?®g©l^±*S0e>n/c<!:L/rfc> 7Jl'5-'t'A^^WI4 

©^fi*SMgg^Jra«:j:or*K:)a:S. ^<Otcib. 
7^>g5l,»»fi^tti©a{4M*5/i>!fe<^j:?.. c©mfiM 
©igii!>KJ:-p-C. SM^©«ttl©ffif'PfflA5fiT 

[0012] ^CT. *^BJ#||E«, cn6§)i^©tB 

n. Be. T i^^HKB^Wc^WS-tiSCiKJ:-^ 
■C. JfeKrffilgL/c:/l.'-y>i/J^-h©!^€rMicK 
«)a'^<5!(.R^ttlx./c'b©r*2.. tj:i)^X'i>. -S^ffW 
tgKfcWS^M©»§Zn?S)^;55 0. 8-1. 5Sfi% 
i^Jc^Scfc^tC, SJl{C>Pf-rSS:M©:!7^-;' Fit^^S- 

2 5 '/oommicwiMtic ti^Bt b 

[0013] sivt(c^ft]3nro^MgRS^«> S!«B# 

{c*jwsiltg©v-+>yxe-c2 0 0-4 0 o'ctc^ 

ia:^iirH^'fb^!8)Mg, S ii:^lS.t^, ^mfSit-^M 
g, Si«. jgic^S*5iiifur4 0 O'C^a^-Si:^ 
{C^c-Si. vF ij •;»i'XKH^L.J&«i)S. C©<bt. # 
)Ilffl{b^«5Mg. S i *JflP«L//c8B^K:. a-Al (F 
e, Mn) S i^mK W-mMO . 1 yraWTT'^fflfl 
-5l^-fc*fm^-2., C©#fl±i«:j;-:>r. -?)'5ffWf^©3S 

[0 0 14] */c> c©@©^u-t^>y'>- htt. a 

^5 8 0-6 1 O'CKl-lO^J'SS^Sn-SCiCCj; 

StcJjnJfeShii. -7 h y i7;^tc@?§b/c-g|5©#)i 



01) 
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[00 15] y-+>y^©SSM«:a:-3-CH?ifU/c 

[0 0 1 6 ] S1vtCC^S*l-Cl,»SCu«. Mg^ttl-?>a 
-Al (Fe. Mn) S imimci&@bXMt<Dm& 

hctts.<. AU Cu{c»-:J<l^S!^t(cJ:or6^ 

[0017] :^MK.mm^tifcT i », m^ism^wm 

0. 1 wmJi(T©SSi|fflJ5:A 1 -Mn-Cu-T i J^^M 

[0 0 18}*?c. KWiCl. 3~3M%©Zn?r^ 

*(cJft-r-2)iJAtt3»S|6l±t- rt^lSTfcKjPfTSiBJL 
:fttt{ct*, 1. 2«fl%*jSS©Zn?:^*-r?>7Jl'5^ 

>5A^7 0 7 24i'^^' K-r^):^s*iastsffi3n-c 

©7 0 7 2i'-5-7 Fti)?S®S^{fc5'i--/-C«> 6^^^ 
W^©Mfcj:-:>r5^m^?.:i>l^cczn*5ffiti(o, fitM 

©^aznais*5o. 8*a%*«{c^c4, c©<fc5J& 

[0 0 1 9] C©.'i^.. SMtCl. 3~3fiS%©Zni& 

-!)'5ffWt^tC*5ti-C,gtt^©ZnzSS^0. 8-1. 5S 
fi%©|5H«:^oct*5-CtS. -e©/cis&> fi^t^©^tt 

7'^<sM 1 5 C t )!>5 DJtl t J^c S . 

[0020] m^tks<omikic^':>xi,t. 6 ^#wNf© 

1. 3~3Sa%©eiffi^tt©Zn^Wa?riSJD 

ifeo. 8~i. sMfi^o^ffltciif^-rsKo, zmc 
[002 1 ] ^szn?ge*n. bmrnx^m^ht. 



^^©ZnSWfi^rSMfi^WTiL/, mb<l>tfv 
ym^25%&.riCt6, ttc. «SZn}gg*iO. 

8 m&%^mv $>ii. wim<Dmji-m*m ft>titj:\,>fc 

&U(D Z n ^Wfi=& 1 . 3 mA%&.±t 0tb 
^*52 5%?:ffi^Si> «mc«-ri>fi^l!^©)13*5Ji 
xi.^i,i>v'j Ktt«:*5WSSt*®/f**s-^©^/cW2«d'^ 

[0022] fi^lvtKl^JjnSnfcB eRDt/X« I n«> 

2>fc©i«i^sn^. -rj&t)^, mi-cim$titcBe 

c©«^K{kfi^iiic<j; -pt ?, -5 ^^w^iccWjaMsn/c 
:/u-5»i^e/- h©BtW*i6Mg©^*iWi*l)$*i 

o^#7C«-C*0. b*^^>Zn{Ci:b«?l.t:^.^*3{S 

btcifi-^x. 6'imtm(Dmmicj:-oxmsi.t6c 
iaK*jBiTSfS{ciBi^§n. Bif»!©i»Att*i{S»§ni.. 

[0 02 3]ftt*«:^Stl-50. 5~2. 5»fi%©M 

g«. fi&M©Zn^^itH^ori«!|4^@5^m*«*S 
m=S:^t6o B^tt©MgB> -S 5ffWB#©M{Cj: o 
-C7 0~l 50ymga©gg3S-C:S;t*K:ffifjtL/. -5^ 

mm(D^&^iK^^±vi>mnv$>i,. ttc, Mg© 

ffitStMgl* Z n ©!£t!(jia J: 0 c»/cs!), 6 ^ W 
*CCteWSZn©t£tS!ASftI*IJ3n, 5^^Wa©ZnrS 
SOffiTfeWaiicEfrJtSn*. bifih. Mg^**«rC 
®®HtCg:StSi^. 6^#W*{cMg*i6^>Wl* 

[0024] 6^MibT«> 4045, 43431?© 

nmi^%ifi (#) 7^><5^tt<:E;W («) k:!5:6«c 
0. 5~2. 5Sa%©Zn5:A 1 -S i^^ 

}t^o^^nK.mmbx^mMmw.^ni>ctifix^ 
■mom.^miise&'m.^tbx^t. 7^>tt 

i ^> WRO'^ ^5 M i JSt^ 4 ©ratcmfilt^ 5 0 m V«± 

[0025] *^B^«, W±©»m{c»-:J|r. :? 
^ >*tRy 5 ') WOttK^i^^WKSSt- S C <t (c J: o 
■C%^?nfc«)©-C*5. 'Xt^r. S)l©fiS^Rt/^© 

[0 02 6] (:Btf©iafiS] 
Cu ■.W^bX-7V^)-ji>:^^m\tthtmc, 
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*«<ST-rS. ^C-C. :8;#CDCu$«fi€:0. 1~0. 
8Sa%. *fS;t<»0. 2~0. 6M%«D«iB(ca 

[002 7 3 Mn : fiSffl^cA I -Mn-S i S^HIBI^b 

ffi-C«/^3<^^■S. LA^L. 2. Safi^^ra^-SMn 
m^tt, ^C-C. Mn^Wfi^O. 8~2. 5«a 

%. *?SL/<»i. o~2. ofia%©ffiH{casc/ 

[0 02 8] Si :Mg4*S^trMg, S iit-^^i 

*So C©S i^W{Cj;-3-C5^l5r©^ffiCC*frSMg 

S/c. V-+>i^B#{c'tWi^i:a-A 1 - 
( F e . M n ) -Si JSib^^r^fttfrHi § .-EM© 

s i ^W2*5 1 . 2 msro^m^it . :e;w©si4SS 

<D^mifi^^lj^<ts:i, Unifi-iX. Z-¥s<OS i^W 
fitJ, 0. 3~1. 2M%> ji?i;l><»0. 5~1. 
0Sa%©ffiH<i:t/c. 

[ 0 0 2 9 ] T i : »jtia«i©SRIIB^b1-S i*CC. * V 
^#fi*!S 0.2 0 *a%«rjB^ -5 i , lfjS^{cE:«Cft# 
?lfeA5jf5^3n. »?LAtt*^^{b-rS. ^Ofctb. Ti^ 

wa»> 0. 0 5-0. 2oms%. sfso<«o. o 

6~0. 1 4fia%©3EECcg:Sb/t. 
[ 0 0 3 0 ] F e : mfSlSMn.lSLZm&i^±r^± 

r. *?aiJ&7cSif*5. 0. 2aa%*»©Fe^wa 

•CIS, cn60531:^*5/jN§(,i„ oA^t, Fe^WfiA^ 

0. smmx^m^^t, m-oxmii^mmsti 

i>. ^CC, 0. 2~0. 8fia%. W*L'<W0. 3 
■^0. 6Sa%©iiB{C. Fed«a^^€l//c. 

[ 0 0 3 1 ] M g : WlSf^SSOmtt^lfiliS-t+Si 

•c, Mg«W5a)^c^^7t^-c*-5. i/A^u. 0. 2aa 

Pfl§3*l.S, S/c. 0. 0 5£fl%*?i©Mg^JDf 



0. 05~o. 20fia%OT, »t:b<wo. oa- 

0.18 Sa%©iiiHtc^ig L /c, 

[0 03 2) imom.i 

Zn :«ll@f'PfflCCJ;-,rS^g|5©5^:x-7'151vt?:ffi 

iS-rs±-c. !i:^i©^#fiS^>-c*.s, hti^h. zntt-s 
5 #W^{c«;S5{ L/^i^fc*, ^V!<m^ z n ifig 1 1/ r 

0. 8fiffl%Ji(±?:Sie-r-E>ci*5j!fSLt^ sfti, n 

^ori. 5fia%«:t-sct*ssfSot,^ c©giaz 
a^wiAJiii-s-c^s. ceil?. 1. 3aa%*?i© 

Zn^WarW. Jl£fj{{cJ:-pT:«aZniSS*JO. 8« 

/c, 5^M«i:^fln$n.5Zn©^waAi3. osa%?:® 

swaw. 1. 3-3. oma%, 0tL<iti. 5- 
2. 5aa%®®H{casLfc, 

[0 03 3 ] Mg :fi^W*©Mg);£^tt, Zn«:J:?.i« 

ctft<. «a©rSi±*sS6.4ai. c©J:^^j:^am*tf 
-2>/cJi)ic«, 0. 5aa%w±©^wa-rMg?:^j]n-r 

*Ci*J!£>S-C4)5. tA^t. 2. 5aa%?:iaArM 
Wa?:0. 5-2. 5fia%. 5f3JL<«0. 6~2. 

oaa%©®H4cig^L//c, 

[0034] Si : Stf*©S i ^^tt. MgfiR^iS 
I&tM^c^Wra^b^tlMg, S i ?:^^^,CiCCj: 

^T. 5^^^w^^©^s?:l^o±$^^s. c©^iai±5a 
^{i, si^wa*«o. 0 5aa%*fsiTtt/h3c^ * 

fc, SMfc^wsnri^s s i a I - f e - s 

i3^©^)lPHm^?:ffJ(5;-r^SH-C^)$..S. C©A 1 

- F e - s i mo^mmt^mt. a l - z ni^^jira 

^b^J: *) fcmM^b^WCC«-C4)*/cfe. ?LA©«<!: U 

rfPfflL/^eUffi^^^r^CS, A 1 - F e - S i ,^© 

^mmit^m<ommt. si^wa*io. 5aa%>&fi 

fi«, 0. 0 5-0. 5Sa%©SBHK:M^Lfco 
[ 0 0 3 5 ] F e : F elS^S'ti. fiPflffiSttSiyf^S© 
fSl±CCSF4-r^. 0. 0 5aa%*jt©Fe^ 

*a-c(3:« ^4«««©«!Im*J/^^^>. ffijc. o. 5fis 

-5, 0. 0 5-0. 5aa%©iBH(CFe 

[0 03 6 ] I n : Zn(0imirj:6'^7cmx$)^, 



(13) 



1^^5-6 9 184 



Ctifi'prjii,^. ^<Dtc«). 0. 0 0 5~0. 1«S%© 
fc. I n ^m&ifi 0 . 1 fifi% -Sii^T* rj T 
[0 03 7] Be : fitl5tK:Be*Mg<h*??3-a-S<!: 

*/c. Begmc*), A 1 -Fe^^^srsg^t^ij© 

±-r'5. C©J;^i^cflPffl«. Be€rO. 0 0 3««%W 
±r^*3li-5tlfSi«{C^ci. 0*^0. Be©^W 
0. 0 iSfi%-rgafaL. ^tijy±^W$#rtlRtt© 

[ 0 0 3 8 ] T i : im<icm!i\ttxfci: i il^filCC. H 

l i^mmm. oo5*«%«±-c^«i:&5. 

1/36^1/. 0. l«fl%S:e^^T 

A t - T i i^. A 1 - BJSI?©^Mrig^b^!B)*i^fi£U^ 

*3 -ecD^Wfi^o. oo5~o. la 

[0039] C©J:^CC. In. Be&C^TiB. fsin 
Be{CJ;SSSZn?Se©ii«SCfT i (CtS 

[0 04 0] HtC, 0. 0 0 1~0. 0ia«%©B?: 

[004 1] [m<0^z> -J K#] fiEt;t©^SZ n\m. 
*0. 8-1. 5«Ji%©Mi{CSaST-5/c«)K:«. 
V 'J K*?r 8-25 %(Cg:S-r.S C $ 
Zniffig{CB, g^a-:?'1vt^©4>©©il$*si5S-rS 



Zn©fgSffiT*i;*:*<^c"3. 0. 8fig 
%«±©JiSZnjgS*J}#6ni8<ii:6. jMK. i-^ ^:; 
F^3!>S2 5%^fiASi> 9^a--/g^©?»g*l{STl/ 
K^cS. LfcjftSoT. »*L/<«8~2 5%©ffiH{c 

[0 04 2] [V-+>i^^fr] *^B>3©^U-y>i' 
'>-htt. 4 3 0-5 3 0'C-ri~5B#fyiv-+Vi/-r 

*54 3 0 'c*?i*ms 1 ^F^*jirtf t>n.s i . a - a 

1 - (F e. Mn) -S iS^b^igJRCJfA 1 -Mn-C 

u - T i mt-^m^^m^i>^-^um:-timc 

I*. 3S*CC. 5 3 0'Cm»«5B#ra?:fi^'5v-^>i^-C 
tt> «fffil//db^*!0. 1 Mm4iti*rffl;*cftL. 
l5r©5Sa«:<STSii2.o ' 

[0 043] i&te, *^?g^}6)^-r-2> 4)©-Ctt^cl,iAi, 
:/U'-i?>i^~>-h©5^#W«> N, ^0#ffi«*'x 
©«S?:i!>^c < L/cipttJ-Cff ^ C i*JSf * -r^cto 
Zn©^*SB. *Prt(Cfitiii&3n^N, ^©#fflm 
*';^©SKfi*ctS#L/-Cl>^, #H^;</;^©B£fi*s^<& 

S i » . Z n < «}# 3 n . ^ffl©«i(4ESA 

^l&{cjaH-ri>it6tt©?{t#*i0 hi\i>, 

[0 0 4 4] «/c. mmti>nmfMiy^ic^'}xmMb 

fcz n!&5j#^*p>*i^c<!:*5igi:fen^ci^*prta, 

CiJCjCoT. Zn©3?^*R)5<C<!:*J-e*-5. C©i 

MgS«:©^^tt, ^^Mcc^snri^SBerspA 

gOSIi^feS-r^CiKi-^-C^), Mg©^J£AS»$IJ 
[0 04 5] 

■en4 8o-c{c3ii#Hi»n{»-rsJ^?Mis4*teu> imw. 

0. 2 5mm©7'U-y>^>'- h?r^l/fc, ^C*J. 

^^Mffiitt. 4oo'c{ci. b^mmr^^^m.^ 

^?i-tsiiHP,^=i',-fc, ^^ttWi. 404 55^l5t*^ffl 
U/c. ffe?3, JKttfcB, Cu : 0. 5MI%. S i : 
0. 9afi%. Mg : 0. 1 5SS%. Mn : 1 . 1« 
Ti : 0. \m.m%, Fe : 0. 5»S%?r^W 

[0046] 

mi] 



(14) 
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O 1 


r e 




7 n 


T i 
I 1 


T n 






1 

X 


n HQ 








0. 02 








O 


n 1 9 


U< 41 


1 


? in 










o 

O 


n DQ 

U, Us 






1 Q/l 

i . kJO 










A 




n ill 




1 QH 












0. 13 


0. 40 


0. 55 


2. 10 


0.01 




0. 005 




5 


0.11 


0.39 


1.50 


1.40 


0.01 


0.01 






7 


0.11 


0.39 


1.55 


0.52 


0.01 


0.01 




tb 
f5i| 


8 


0.14 


0.60 


0.54 


2.00 


0.01 




0.003 


9 


0.12 


0.4B 


0.06 


2.20 


0.01 




0.03 


1 0 


0.11 


0.44 


0.05 


2.20 


0.01 




0.01 



[0 04 7] i^htlfczTV-'J'^ ifiy- him.^tb 
r. ^S*i3 2. 5m©j^-Ci|i^l 6^6 0 O'CKttlfSl-r 
SCi(Cj:-p-Cy3Ciyd'St?j^*6 5f*W0A:. CO 

[0 04 8] 5^#W§nfctti*tt*i6ilii2 5mm. ;g 
31 OOmm©sei^jt=&*?JOfflL. glSZniSaRDW 

[0049] WAtt^ili tT». ^ 51vtffl9Rc;S8SI5* 



^Bi-C5>-;l't, )gA?SCc^K-5rrI«L> 8 8 -ex 8 
R5fH-3 5'Cx le^H^r lt^-l'i'Jl'iL/r 140^0 
il-rt-*— fXh^rSfflLfc. ^^«{C«. CI- 1 
OOOppm, SO,'- lOOOppm. HCOrlO 
0 0 p p mSC>'C u ' ♦ 1 0 p p m ?:^ty?g^iK^t?iS^ 
Oft:fe©?:ij|fflL//c. Sfc. Sit ^7 •*>•-(' d'JUi^O ilf 
{rite. IBA?g*IISfLyt. -€-Lr. sl^gl^^-CC^^Lfc 

[0050] 
[^2] 



(15) - 6 9 1 8 4 

«2 : fie*t©«ezniists*7L^s*sc;^9y K^oRH* 





(mm) 




(am) 


K$ 


m 


1 


0. 265 


1.52 


4 8 


16.4 




2 


0.236 


1.16 


4 1 


19.4 




3 


0.249 


1.19 


3 5 


13.6 




4 


0. 249 


0. 90 


7 6 


11.5 




5 


0.258 


0.8 4 


4 3 


10.2 


m 


6 


0.252 


0.8 5 


92 


12.8 




7 


0. 2 5 4 


0. 34 


12 0 


13.3 


it 

m 


8 


0.235 


0.7 5 


1 4 6 


10.8 


9 


0. 2 6 3 


0.6 7 


1 1 8 


9. 4 


1 0 


0.263 


0.7 1 


1 1 3 


11.6 





[0 05 1 ] «2*>eW6*>^j:J;5{c, ^SZnigKAS 
0. 8W±-C*Si^, ^;*:?LAS?$*n OOMinJilT 

5 5«a%ii:l:©Wfgs!)fcS:^Lri,».2)(cib}6)6-r. S 
§Znj§g*iO. 8 4afi%f. M»^ciS?LAtt*fc-5 

^v^yit. ^SZnsSS*iO. 8-1. 5afi%©e 
HK:*S C <tRc;S:*:?LAg|l$*« 1 0 0 Mm«T-C*S 

i?>d^i/- h«> 1 7 kg f /mm' JiU:©5l5R*)»S* 



[005 3] ^mc>ft-r^^tt©J13(Dj:t:^. T 
[0054] 

miRzfi ^ fm^mm^t ^ c i tc j; o > --Kt^©?* 

ZnaSS^o. 8aa%Ji(±tciiei/rt,»s. cn(c<fc 



